Calcium binding sites in plasmodia of Physarum polycephalum as revealed by the pyroantimonate technique.
Plasmodia of the acellular slime mold, Physarum polycephalum, were treated with an osmium tetroxide fixative containing potassium pyroantimonate to precipitate calcium and thereby localize calcium binding sites and sites of increased calcium concentration. Dense calcium pyroantimonate precipitates were detected within the nucleoli. The distribution of these precipitates during interphase and mitosis coincides with the distribution of the unique minichromosomes in Physarum, i.e., the numerous short pieces of extrachromosomal nucleolar chromatin containing segments of amplified DNA coding for ribosomal RNA. Calcium pyroantimonate precipitates were present as frequent dense granules in the mitochondrial matrix and as fine precipitates in the mitochondrial nucleoid. Large calcium-containing precipitates were seen within cytoplasmic vacuoles, confirming reports by others. In addition, we have identified calcium binding sites along the cytoplasmic surface of the plasma membrane. The distribution of calcium within the plasmodium is discussed in relation to the assembly of the mitotic spindle and the regulation of cell motility.